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ABSTRACT 

Data obtained during 1955-1986 at the Toravere Actinometric Station (Estonia, USSR) are 
used to study the long-term variations of the direct (S') and global solar radiation (Q) at the 
earth's surface. During these years, a certain decreasing trend was observed both in S' and in 
Q (.~S' = -13%, ~Q = -6.8%). The results from Toravere are compared with the data on 
global radiation acquired in 1964-1986 at 9 different actinometric stations in northern Europe 
(8) and western Siberia (1). Decreasing trends have been observed in Helsinki and Stockholm 
(~Q = -11 %), and also in Kaunas (~Q = -12%) in the same period. The variations of the 
cloudiness regime and atmospheric transparency as the main reasons for the decrease of 
radiation are discussed. According to the measurement data from Toravere, the mean annual 
amount of low clouds increased by 11 %, whereas the value of the Bouguer atmospheric 
transparency coefficient decreased by 3. 7 %. 

1. Variations of direct and global solar radiation 

The measurements of solar radiation at the 
T6ravere Actinometric Station, Estonian SSR 
(<p = 58°16'N, A.= 26°28'£), have been carried 
out for more than 30 years. As receivers of solar 
radiation, the following devices were used: for 
direct solar radiation, the Yanishevsky thermo­
electric actinometer; for diffuse radiation, the 
Y anishevsky thermoelectric pyranometer. The 
global radiation has been calculated as the total 
of direct and diffuse radiation incident on a 
horizontal surface. All actinometric instruments 
were calibrated once a month against the etalon 
actinometer, whose sensitivity has remained un­
changed for the last 30 years. The actinometric 
scale carrier at T6ravere is the Angstrom 
pyrheliometer, calibrated against the Soviet 
subetalon once in 2-3 years. The calibration 
system of this kind permits avoidance systematic 
errors in the actinometric data. Thus, comparison 
of the observational data from different years 
allows the long-term variations of radiation 
balance components to be examined. 

The analysis of annual means of the daily totals 

of the global (Q) and direct radiation (S') inci­
dent on a horizontal surface during 1955-1986 
revealed that, besides usual dispersion, there is a 
certain decreasing tendency in temporal course 
(Fig. 1). The radiation data are given in the new 
pyrheliometric scale, the World Radiometric Ref­
erence (WRR), recommended by WMO in 1981 
(Kmito et al., 1983). In order to estimate the 
statistical significance of the linear trend, the 
time series of the mean daily totals was approxi­
mated to the straight line Q =a+ bxi (the straight 
line parameters a and b were derived by the 
method of least squares, xi denotes the number of 
the year of observation). Next, the value of the 
Student parameter t was produced from the 
equation 

t= b 
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where N is the total number of the years of 
observation. 
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